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BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a motor, and more 
particularly to a motor which is accommodated within a rotary 
cylindrical core of, for example, a shutter opening/closing 
apparatus and used to rotate the rotary cylindrical core. 
Description of the Related Art: 

Conventionally, in many cases, as shown in FIG. 17, a 
stator core of a motor is formed of a plurality of square 
substrates 012 made of magnetic material and arranged in 
layers, each of the square substrates 012 being punched at a 
central portion thereof such that projections 014 which are 
to become NS poles project radially inward. The plurality of 
substrates 012 are integrated into a stator core through pole 
caulking, riveting, or bonding. Field coils are formed on NS 
poles of the thus-formed stator core, thereby yielding a 
stator. In FIG. 17, reference numeral 04 0 denotes holes 
through which corresponding rivets are inserted. 

Being sandwiched by right and left brackets, which 
support right and left ends of a rotor shaft by means of 
bearings, the stator is clamped therebetween by means of 
bolts which extend axially through the right and left 
brackets and the stator. The right and left brackets not 
only support the right and left ends of the rotor shaft but 
also clamp the stator from right and left sides, thereby 



yielding a main portion of a motor. 

The thus-assembled motor assumes the profile of a 
square prism, since the stator core assumes the profile of a 
square prism. The reason why the profile of a square prism 
is employed is that it is necessary to pass the 
aforementioned bolts through four corners of the square prism, 
to thereby clamp, through tightening of the bolts, the stator 
sandwiched between the right and left brackets. In FIG. 17, 
through holes 041 are formed at four corners of the substrate 
012 in order to enable passage of such bolts therethrough. 

Notably, the stator core may assume a cylindrical 
profile through use of circular substrates, whereas the right 
and left brackets assume the profile of a square prism. In 
this case, the bolts extend through merely the right and left 
brackets at four corners while the cylindrical stator is 
sandwiched between the right and left brackets. The bolts 
are tightened to thereby clamp the stator between the right 
and left brackets. However, in either case, at least a 
portion of the motor has the profile of a square prism. 

When the thus-assembled motor assuming partially or 
entirely the profile of a square prism is applied to, for 
example, a shutter opening/closing apparatus, the motor is 
accommodated within a rotary cylindrical core for 
releasing/taking up a shutter and is fixedly supported by a 
shutter frame surrounding the shutter, independently of the 
rotary cylindrical core. By virtue of this structure, the 
rotary cylindrical core can be rotated through drive of the 



motor. In this case, since the motor having the profile of a 
square prism is placed within the rotary cylindrical core, a 
useless space is formed within the rotary cylindrical core, 
resulting in an increase in size of the rotary cylindrical 
core. 

A conceivable measure to solve the above problem is to 
eliminate the portion having the profile of a square prism 
from the motor such that the entire motor profile assumes a 
cylindrical form. As a result, an idle space can be 
eliminated from inside the rotary cylindrical core. However, 
even in this case, the bolts used to clamp the center stator 
between the right and left brackets must extend through the 
right and left brackets and the stator in a radially outward 
extension region where the bolts do not disturb magnetic flux 
extending through the stator core. In order to establish 
such extension region, the diameter of the motor is 
unavoidably increased, with a resultant increase in the size 
of the rotary cylindrical core. This problem is unavoidable 
as long as a previously assembled motor is to be incorporated 
into the rotary cylindrical core. 

In order to cope with the problem, instead of a 
previously assembled motor being incorporated into the rotary 
cylindrical core, there has been employed a method of 
assembling within the rotary cylindrical core a motor whose 
diameter corresponds to the inner diameter of the rotary 
cylindrical core. Specifically, a stator, brackets, a rotor, 
and other motor components are sequentially incorporated into 



the rotary cylindrical core, followed by final axial clamping 
of the components. 

Even the above method involves the following problem. 
The motor must be tested for characteristics while being 
incorporated within the rotary cylindrical core. When the 
test reveals that the motor involves a characteristic problem 
the motor must be removed from the rotary cylindrical core. 
Since the removed motor is in the form of discrete components 
the motor cannot be tested for characteristics outside the 
rotary cylindrical core. 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve the 
above-mentioned problems in the conventional motor and to 
provide a motor in which a stator can be clamped between 
right and left brackets to thereby be fixed to these brackets 
without an unnecessary increase in the diameter thereof, even 
when a portion having the profile of a square prism is 
removed from the motor such that the entire motor profile 
assumes a cylindrical form. 

Another object of the present invention is to provide a 
motor which has a compact, robust, simple, and easy-to- 
assemble structure . 

Still another object of the present invention is to 
provide a motor which can be incorporated into a rotary 
cylindrical core of, for example, a shutter opening/closing 
apparatus after the motor is assembled and tested for 



characteristics outside the rotary cylindrical core, without 
involvement of increase in the inside diameter of the rotary 
cylindrical core. 

To achieve the above object , the present invention 
provides a motor comprising a rotor having a rotor shaft, a 
stator having a stator core, right and left brackets, and a 
plurality of binders. The stator core comprises a plurality 
of circular substrates arranged in layers. The stator core 
has a plurality of first grooves formed on the cylindrical 
outer surface thereof such that the first grooves are 
arranged at predetermined spacing along a circumferential 
direction and extend in an axial direction. The right and 
left brackets each assume the form of a bottomed cylinder. 
The right and left brackets each comprise a bearing portion 
formed at a bottom portion in order to support the rotor 
shaft. A plurality of engagement projections are formed at 
an axially inner end of each of the right and left brackets 
in such a manner as to project axially inward so as to be 
fitted into the first grooves. A plurality of second grooves 
are formed on cylindrical outer surface of each of the right 
and left brackets such that the second grooves are arranged 
at predetermined spacing along the circumferential direction 
and extend in the axial direction and such that the second 
grooves formed on the right bracket are aligned with those 
formed on the left bracket. The binders each have opposite 
ends bent so as to form engagement portions and are fitted 
into the second grooves such that the engagement portions 



thereof are engaged with axially outer ends of the right and 
left brackets to thereby clamp the stator core axially inward 
from opposite sides. 

Through employment of the above structure, the right 
and left brackets can be clamped while being urged toward 
each other, to thereby firmly clamp the stator therebetween. 

Without use of clamp bolts as practiced conventionally; 
i.e., merely through the binders being fitted onto the right 
and left brackets , the right and left brackets can be clamped 
*2 while being urged toward each other, to thereby firmly clamp 

S the stator therebetween. Thus, motor assembly work and motor 

CO 

fri structure can be simplified. 

t Fi 

rij Since clamp bolts, employment of which leads to 

increase in motor diameter, are not employed, it is possible 
l2 to eliminate the radially outward extension region which has 

^ conventionally been provided in order to enable passage of 

clamp bolts through the right and left brackets and the 
stator and which has a radius that does not disturb magnetic 
flux extending through the stator core. Therefore, it 
becomes possible to reduce the size of the motor, while 
making the motor have a cylindrical profile. Thus, in 
application as a drive unit to, for example, a rotary 
cylindrical core of a shutter opening/closing apparatus, the 
motor of the present invention can be incorporated into the 
rotary cylindrical core after the motor is assembled and 
tested for characteristics outside the rotary cylindrical 
core, without involvement of increase in the inside diameter 
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of the rotary cylindrical core. Thus, such apparatus to 
which the motor is applied can be reduced in size, and the 
motor can be readily tested for characteristics. 

Furthermore, through engagement of the first grooves 
formed in the stator with the engagement projections of the 
right and left brackets, the stator can be positioned along 
the circumferential direction, the radial direction, and the 
axial direction, thereby enabling robust assembly of the 
motor. 

Preferably, the first grooves are dovetail grooves. 
Through engagement with the first grooves; i.e., dovetail 
grooves formed on the stator, the engagement projections of 
the right and left brackets never come off the dovetail 
grooves along the circumferential direction and the radial 
direction. Thus, the stator can be positioned reliably along 
the circumferential direction, the radial direction, and the 
axial direction, thereby enabling robust assembly of the 
motor in a more reliable manner. 

Preferably, the second grooves are shallow grooves 
whose cross sections each assume the shape of a squarish 
letter U. Thus, the second grooves to be engaged with the 
binders can be formed on the cylindrical outer surfaces of 
the right and left brackets without the surfaces being 
machined to a great extent, thereby having no adverse effect 
on the structural strength of the right and left brackets. 

Preferably, the engagement portions of the binders each 
comprise a protrusion projecting axially inward, and a 



plurality of recesses are formed on axially outer end 
surfaces of the right and left brackets , so as to be engaged 
with the protrusions. Since the opposite ends of the binders 
are reliably engaged with the axially outer ends of the right 
and left brackets, the binders are reliably fitted onto the 
right and left brackets. Thus, the binders clamp the right 
and left brackets in such a manner as to urge the brackets 
toward each other, to thereby firmly clamp the stator 
therebetween. Therefore, the motor can be assembled more 
robustly. 

The present invention further provides a motor 

*y 

rji comprising a rotor having a rotor shaft, a stator having a 

fu stator core, and right and left brackets. The stator core 

comprises a plurality of circular substrates arranged in 
u, layers. The stator core has a plurality of dovetail grooves 

formed on the cylindrical outer surface thereof such that the 
dovetail grooves are arranged at predetermined spacing along 
the circumferential direction and extend in the axial 
direction. The right and left brackets each assume the form 
of a bottomed cylinder. The right and left brackets each 
comprise a bearing portion formed at a bottom portion so as 
to support the rotor shaft. A plurality of engagement 
projections are formed at an axially inner end of each of the 
right and left brackets in such a manner as to project 
axially inward so as to be fitted into the dovetail grooves. 
Opening edge portions of the dovetail grooves are caulked 
while the engagement projections are fitted into the dovetail 
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grooves , so as to fix the engagement projections and the 
dovetail grooves to each other, to thereby clamp the stator 
core axially inward from opposite sides. 

Through employment of the above structure, the right 
and left brackets can be clamped while being urged toward 
each other, to thereby firmly clamp the stator therebetween. 

Without use of clamp bolts as practiced conventionally; 
i.e., merely through opening edge portions of the dovetail 
grooves being caulked, the right and left brackets can be 
clamped while being urged toward each other, to thereby 
firmly clamp the stator therebetween. Thus, motor assembly 
work and motor structure can be simplified. 

Since clamp bolts, employment of which leads to 
increase in motor diameter, are not employed, it is possible 
to eliminate the radially outward extension region which has 
conventionally been provided in order to enable passage of 
clamp bolts through the right and left brackets and the 
stator and which has a radius that does not disturb magnetic 
flux extending through the stator core. Therefore, it 
becomes possible to reduce the size of the motor, while 
making the motor have a cylindrical profile. Thus, in 
application as a drive unit to, for example, a rotary 
cylindrical core of a shutter opening/closing apparatus, the 
motor of the present invention can be incorporated into the 
rotary cylindrical core after the motor is assembled and 
tested for characteristics outside the rotary cylindrical 
core, without involvement of increase in the inside diameter 



of the rotary cylindrical core. Thus, such apparatus to 
which the motor is applied can be reduced in size, and the 
motor can be readily tested for characteristics. 

Furthermore, through engagement of the first grooves 
formed in the stator with the engagement projections of the 
right and left brackets, the stator can be positioned along 
the circumferential direction, the radial direction, and the 
axial direction, thereby enabling robust assembly of the 
motor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view of a motor according to a first 
embodiment of the present invention; 

FIG. 2 is a longitudinal sectional view of the motor of 
FIG. 1 taken along a line equivalent to line X-X of FIG. 12; 

FIG. 3 is a front view of a stator core of the motor of 
FIG. 1; 

FIG. 4 is a left-hand side view of the stator core; 
FIG. 5 is a longitudinal sectional view of the left 
bracket of the motor of FIG. 1 taken along line V-V of FIG. 

6; 

FIG. 6 is a right-hand side view of the left bracket; 

FIG. 7 is a front view of an engagement projection of 
the left bracket; 

FIG. 8 is a left-hand side view of the left bracket; 

FIG. 9 is a sectional view taken along line IX-IX of 
FIG. 8; 

10 



FIG. 10 is a longitudinal sectional view of the right 
bracket of the motor of FIG. 1 taken along line X-x of FIGS. 
11 and 12; 

FIG. 11 is a left-hand side view of the right bracket; 
FIG. 12 is a right-hand side view of the right bracket 
of FIG. 10; 

FIG. 13 is a front view of a binder; 
FIG. 14 is a bottom view of the binder; 
FIG- 15 is a front view of a motor according to a 
Q second embodiment of the present invention; 

s3 FIG. 16 is a sectional view taken along line XVI-XVI of 

fn 

nl FIG. 15; and 

y i 

fU FIG. 17 is a side view of a conventional stator core. 

: Pa 

^* 
*-* 

M> DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Q 

• = p Embodiments of the present invention will next be 

Li described in detail with reference to the drawings. 

As shown in FIGS. 1 and 2, a motor 1 according to a 
first embodiment of the present invention is configured in 
the following manner. Right an left brackets 5r and 51 
support opposite ends of a support shaft (rotor shaft) 3 of a 
rotor 2 and clamp a stator 6 from opposite sides, so that the 
stator 6 is fixed to the right an left brackets 5r and 51. 
The right and left brackets 5r and 51 support the opposite 
ends of the rotor shaft 3 via corresponding ball bearings 4 . 
An electromagnetic brake unit 7 for braking rotation of the 
rotary shaft 3 is attached to the left bracket 51. The rotor 
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shaft 3 also serves as a rotating shaft of the motor 1. 

The right and left brackets 5r and 51 each assume the 
form of a bottomed cylinder. Bottom plates 8r and 81 , each 
of which serves as a bottom portion of the bottomed cylinder 
form, are integrally formed with the cylindrical portion of 
the right and left brackets 5r and 51 in the vicinity of the 
respective axially outer ends. Bearing portions 9r and 91 
are formed at the central portions of the bottom plates 8r 
and 81. The bearing portions 9r and 91 each have a recess 
Q for receiving a ball bearing 4. An opening 10 is formed in 

v3 the bottom plate 81 of the left bracket 51 in order to allow 

SO 

yl passage of lead wires of stator windings. 

in 

fU As shown in FIG. 1 to 4 , a core (stator core) 11 of the 

s stator 6 is formed such that a plurality of circular 

M, substrates 12 made of magnetic material are arranged in 

hQ layers and fixedly united by means of rivets 13 extending 

therethrough. Accordingly, the stator core 11 and the stator 
6 assume a substantially cylindrical outer surface. Four 
rivets 13 are arranged at circumf erentially equal spacing. 
The substrates 12 are each hollowed at a central portion 
thereof such that projections 14 which are to become NS poles 
project radially inward. A plurality of substrates 12 are 
united in a layered structure to thereby form the stator core 
11. Field coils 18 are formed on the corresponding layered 
projections 14 (NS poles of the stator 6), thereby yielding 
the stator 6. 

As shown in FIG. 4, four dovetail grooves (first 
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grooves) 15 are formed on the cylindrical outer surface of 
the stator core 11 such that they are arranged at equal 
spacing (at 90-degree spacing) along the circumferential 
direction and extend in the axial direction. Two shallow 
grooves 16m (hereinafter called squarish-letter-U-shaped 
grooves 16m) , whose cross sections each assume the shape of a 
squarish letter U, are also formed on the cylindrical outer 
surface of the stator core 11 such that they are arranged at 
equal spacing (at 180-degree spacing) along the 
circumferential direction and extend in the axial direction. 
The dovetail grooves 15 are each formed such that the width 
(circular arc width) of cross section thereof decreases from 
the bottom toward the opening. Engagement projections 17r 
and 171, which will be described later, of the right and left 
brackets 5r and 51 are engaged with the dovetail grooves 15 
to thereby firmly position the stator 6 along the 
circumferential direction, the radial direction, and the 
axial direction. The squarish-letter-U-shaped grooves 16m 
are aligned with corresponding grooves 16r and 161 
(hereinafter called squarish-letter-U-shaped grooves 16r and 
161) whose cross sections each assume the shape of a squarish 
letter U and which are formed on the cylindrical outer 
surfaces of the right and left brackets 5r and 51, which will 
be described later. A single binder 30, which will be 
described later, is fitted into the squarish-letter-U-shaped 
groove 16m and the squarish-letter-U-shaped grooves 16r and 
161 which are aligned with one another. The number of the 



dovetail grooves 15 and the number of the squarish-letter-U- 
shaped grooves 16m are determined as appropriate according to 
the size of the motor 1. 

As shown in FIGS. 5 to 7, 10, and 11, four engagement 
projections 17r and 171 are formed at axially inner ends of 
the right and left brackets 5r and 51 in such a manner as to 
project axially inward so as to be fitted into the dovetail 
grooves 15 formed on the cylindrical outer surface of the 
stator core 11. The engagement projections 17r and 171 are 
slightly narrowed at their ends. Also, opposite side walls 
of each of the engagement projections 17r and 171 are tapered 

at an angle of a such that the width therebetween decreases 
along a radially outward direction, so as to coincide with 
the inclination of opposite side surfaces of the dovetail 
grooves 15. 

Two shallow squarish-letter-U-shaped grooves (second 
grooves) 16r and two shallow squarish-letter-U-shaped grooves 
(second grooves) 161 are formed on the cylindrical outer 
surfaces of the right and left brackets 5r and 51, 
respectively, in such a manner as to extend along the entire 
axial length of the right and left brackets 5r and 51 and 
such that the grooves 16r and 161 are aligned with each other 
and arranged at circumf erentially equal spacing (at 180-degree 
spacing). Accordingly, for example, a single squarish- 
letter-U-shaped groove 161 formed on the cylindrical outer 
surface of the left bracket 51 is aligned with a single 
squarish-letter-U-shaped groove 16r formed on the cylindrical 



outer surface of the right bracket 5r. The shallow squarish- 
letter-U-shaped grooves 16r and 161, two pieces each, are 
also aligned with the two shallow squarish-letter-U-shaped 
grooves 16m formed on the cylindrical outer surface of the 
stator core 11 interposed between the right and left brackets 
5r and 51, to thereby form two squarish-letter-U-shaped 
grooves 16. 

As shown in FIGS. 13 and 14, the binder 30 is an 
elongated narrow member made of spring steel. Opposite ends 
of the binder 30 are bent in such a manner as to deviate 
slightly axially inward from the respective right-angled 
positions to thereby form engagement portions 311 and 31r. 
Furthermore, ends of the engagement portions 311 and 31r are 
formed into protrusions 321 and 32r which project axially 
inward - 

As shown in FIGS. 8 and 12, engagement surfaces 191 and 
19r adjacent to the squarish-letter-U-shaped grooves 161 and 
16r are formed respectively on the axially outer surfaces of 
the bottom plates 81 and 8r of the left and right brackets 51 
and 5r. As shown in FIGS. 8, 9, and 12, recesses 201 and 20r 
are formed on the engagement surfaces 191 and 19r, 
respectively, in such a manner as to extend perpendicularly 
to the direction along which the engagement surfaces 191 and 
19r are connected to the squarish-letter-U-shaped grooves 161 
and 16r. Thus, the squarish-letter-U-shaped grooves 161 and 
16r are terminated at the respective positions where they are 
connected to the engagement surfaces 191 and 19r. 



The protrusions 321 and 32r of the engagement portions 
311 and 31r are engaged with recesses 201 and 20r formed on 
the engagement surfaces 191 and 19r. When the binder 30 is 
fitted into the squarish-letter-U-shaped groove 16, the 
engagement portions 311 and 31r located at its opposite ends 
are engaged with the engagement surfaces 191 and 19r formed 
on the axially outer surfaces of the bottom plates 81 and 8r, 
and at the same time the protrusions 321 and 32r are engaged 
with the recesses 201 and 20r. Since base parts of the 
engagement portions 311 and 31r are bent in such a manner as 
to deviate slightly axially inward from the respective right- 
angled positions relative to the main body portion of the 
binder, when the protrusions 321 and 32r are engaged with the 
recesses 201 and 20r, the engagement portions 311 and 31r 
resiliently abut the engagement surfaces 191 and 19r, 
respectively. Accordingly, the binder 30 fitted in the 
squarish-letter-U-shaped groove 16 is firmly fitted to the 
right and left brackets 5r and 51 and the stator core 11. 

Being firmly fitted to the right and left brackets 5r 
and 51 and the stator core 11, the binders 30 clamp the right 
and left brackets 5r and 51 such that the right and left 
brackets 5r and 51 are urged toward each other. Thus, the 
stator 6 are firmly clamped between the right and left 
brackets 51 and 5r. Flanged cylindrical coil covers 2 6 are 
seated at the bottom portions of the right and left brackets 
5r and 51 (see FIG. 2) so as to cover the outer end surfaces 
and inner circumferential surfaces of the portions of the 



field coils 18 which project from the stator core 11. 

As shown in FIG. 8, a plurality of reinforcement ribs 
211 are radially formed on the axially outer surface of the 
bottom plate 81 of the left bracket 51. As shown in FIGS. 5 
and 8, cuts 22 (at two positions) and a cut 23 are formed on 
a cylindrical portion of the left bracket 51 which projects 
axially outward beyond the bottom plate 81 , in order to 
effect fitting-engagement between the electromagnetic brake 
unit 7 and the left bracket 51. A portion of the left 

*g bracket 51 where the cut 23 is formed has a thicker wall than 

l !l 

f fi a portion of the left bracket where the cuts 22 are formed. 

A groove 24 is formed on each of opposite walls of the cut 23 

ru 

; _ n in order to receive the cover of the electromagnetic brake 

L ^ unit 7, to thereby establish more-reliable fitting-engagement 

^ between the cover and the left bracket 51. 

As shown in FIG. 12 , a plurality of reinforcement ribs 
21r are radially formed on the axially outer surface of the 
bottom plate 8r of the right bracket 5r. As shown in FIGS. 
10 and 12, pairs of protrusions 25 are formed on a 
cylindrical portion of the right bracket 5r which projects 
axially outward beyond the bottom plate 8r, such that the 
pairs of protrusions 25 project axially outward and are 
arranged at 120-degree spacing along the circumferential 
direction. The protrusions 25 are used for attachment of the 
motor 1 to an apparatus to be operated by the motor 1 . 

The motor 1 of the first embodiment yields the 
following effect by virtue of the above structure. 
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The stator 6 can be clamped between the right and left 
brackets 5r and 51 by use of the binders 30 whose opposite 
ends are bent to form the engagement portions 31r and 311. 
Specif ically, the plurality of engagement projections 17r and 
171, which are formed at the axially inner ends of the right 
and left brackets 5r and 51 in such a manner as to project 
axially inward, are fitted into the plurality of dovetail 
grooves 15, which are formed on the cylindrical outer surface 
of the stator core 11 such that they are arranged at 
predetermined spacing along the circumferential direction and 
extend in the axial direction. Further, the plurality of 
squarish-letter-U-shaped grooves 16r, 161, and 16m are formed 
on the cylindrical outer surfaces of the right and left 
brackets 5r and 51 and the stator core 11, respectively, in 
such a manner as to extend in the axial direction and such 
that the grooves 16r, 161, and 16m are aligned with each 
other and arranged at circumf erentially equal spacing; and 
the binders 30 are fitted into the aligned squarish-letter-U- 
shaped grooves 16r, 161, and 16m, while the engagement 
portions 31r and 311 are engaged with the corresponding 
axially outer ends of the right and left brackets 5r and 51. 
Thus, the right and left brackets 5r and 51 are urged toward 
each other to thereby clamp the stator 6 therebetween. 

As a result, without use of clamp bolts as practiced 
conventionally; i.e., merely through the binders 3 0 being 
fitted onto the right and left brackets 5r and 51 and the 
stator core 11, the right and left brackets 5r and 51 can be 
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clamped while being urged toward each other, to thereby 
firmly clamp the stator 6 therebetween. Thus, assembling 
work for the motor 1 and the structure of the motor 1 can be 
simplified. 

Since clamp bolts, employment of which leads to 
increase in the diameter of the motor 1, are not employed, it 
is possible to eliminate the radially outward extension 
region which has conventionally been provided in order to 
enable passage of clamp bolts through the right and left 
brackets 5r and 51 and the stator 6 and which has a radius 
that does not disturb magnetic flux extending through the 
stator core 11. Therefore, it becomes possible to reduce the 
size of the motor 1, while making the motor 1 have a 
cylindrical profile. Thus, in an example case in which the 
motor 1 is used to rotate a rotary cylindrical core of, for 
example, a shutter opening/closing apparatus, the motor 1 can 
be incorporated into the rotary cylindrical core after the 
motor 1 is assembled and tested for characteristics outside 
the rotary cylindrical core, without involvement of increase 
in the inside diameter of the rotary cylindrical core. Thus, 
such apparatus to which the motor is applied can be reduced 
in size, and the motor 1 can be readily tested for 
characteristics . 

Furthermore, through engagement of the dovetail grooves 
15 formed in the stator 6 with the engagement projections 17r 
and 171 of the right and left brackets 5r and 51, the stator 
6 can be reliably positioned along the circumferential 



direction, the radial direction, and the axial direction, 
thereby enabling robust assembly of the motor 1. 

Since grooves formed on the cylindrical outer surfaces 
of the right and left brackets 5r and 51 are the shallow 
squarish-letter-U-shaped grooves 16r and 161, the grooves to 
be engaged with the binders 30 can be formed on the 
cylindrical outer surfaces of the right and left brackets 5r 
and 51 without the surfaces being machined to a great extent, 
thereby having no adverse effect on the structural strength 
of the right and left brackets 5r and 51. 

The right and left engagement portions 31r and 311 of 
the binders 30 include the protrusions 32r and 321, 
respectively, projecting axially inward, and the recesses 20r 
and 201 are formed on the axially outer surfaces of the 
bottom plates 8r and 81 of the right and left brackets 5r and 
51 (on the axially outer end surfaces of the right and left 
brackets 5r and 51), so as to be engaged with the protrusions 
32r and 321. Since the opposite ends of the binders 30 are 
reliably engaged with the axially outer ends of the right and 
left brackets 5r and 51, the binders 30 are reliably fitted 
onto the right and left brackets 5r and 51 and the stator 
core 11. Thus, the binders 3 0 clamp the right and left 
brackets 5r and 51 in such a manner as to urge the brackets 
5r and 51 toward each other, to thereby firmly clamp the 
stator 6 therebetween. Therefore, the motor 1 can be 
assembled more robustly. 

According to the first embodiment, the shallow 
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squarish-letter-U-shaped grooves 16m are formed on the 
cylindrical outer surface of the stator core 11. However, 
the present invention is not limited thereto. When the 
outside diameter of the stator core 11 is rendered slightly 
smaller than that of the right and left brackets 5r and 51 or 
when the outside diameter of the right and left brackets 5r 
and 51 are rendered slightly greater than that of the stator 
core 11, the squarish-letter-U-shaped grooves 16m can be 
eliminated. 

According to the first embodiment, grooves formed on 
the cylindrical outer surfaces of the right and left brackets 
5r and 51 and the stator core 11 are the shallow squarish- 
letter-U-shaped grooves 16r, 161, and 16m. In order to 
coincide with the grooves 16r, 161, and 16m, the binders 30 
each assume an elongated narrow form. However, the present 
invention is not limited thereto. For example, the grooves 
may assume a semicircular cross section, whereas the binders 
to be fitted into the grooves may assume the form of a bar. 
Also, the design of the grooves and binders may be modified 
in various ways . 

According to the first embodiment, the protrusions 32r 
and 321 are formed at the right and left engagement portions 
31r and 311, respectively, of each of the elongated narrow 
binders 30, whereas the recesses 2 Or and 201 are formed on 
the corresponding axially outer end surfaces of the right and 
left brackets 5r and 51. However, the present invention is 
not limited thereto. The protrusion may be replaced with any 



protrusion figure, whereas the recess may be replaced with 
any recess figure to be engaged with the protrusion figure. 

Next, a second embodiment of the present invention will 
be described in detail with reference to FIGS. 15 and 16. 

FIG. 15 is a front view of a motor according to the 
second embodiment, and FIG. 16 is a sectional view taken 
along line XVI-XVI of FIG. 15. Structural features similar 
to those of the motor of the first embodiment are denoted by 
common reference numerals. 

As shown in FIG. 15, the motor 1 of the second 
embodiment does not include the shallow squarish-letter-U- 
shaped grooves formed in the motor 1 of the first embodiment; 
specifically, the two shallow squarish-letter-U-shaped 
grooves (second grooves) 16r and 161 formed on the 
cylindrical outer surfaces of the right and left brackets 5r 
and 51 and the two shallow squarish-letter-U-shaped grooves 
16m formed on the cylindrical outer surface of the stator 
core 11. Also, the motor 1 of the second embodiment excludes 
the binders 30 used in the first embodiment for the purpose 
of clamping the right and left brackets 5r and 51 and the 
stator 6 together. 

In place of exclusion of the two shallow squarish- 
letter-U-shaped grooves 161, 16r, and 16m and the binders 30 
used in the first embodiment, the second embodiment employs 
caulking as fixing means, as shown in FIGS. 15 and 16. 
Specifically, while the engagement projections 17r and 171, 
four pieces each, which are formed in a projecting condition 



on the axially inner ends of the right and left brackets 5r 
and 51 are fitted into the corresponding four dovetail 
grooves (first grooves) 15 formed on the cylindrical outer 
surface of the stator core 11, opposite side edges (opposite 
side ridges projecting circumf erentially inward) 15a of the 
dovetail grooves 15 and adjacent portions are caulked, to 
thereby firmly engage the four dovetail grooves 15 and the 
right and left engagement projections 17r and 171, four 
pieces each, together. In FIGS. 15 and 16, reference numeral 
33 denotes a caulking mark. The number and position of 
caulking are determined as appropriate in order to obtain 
required strength of engagement. 

The second embodiment differs from the first embodiment 
in the above feature. Other features are similar to those of 
the first embodiment, and thus repeated description thereof 
is omitted. 

Since the second embodiment is configured as described 
above, as in the case of the first embodiment, the right and 
left brackets 5r and 51 can be clamped while being urged 
toward each other, thereby clamping the stator 6 therebetween 
and yielding effect similar to that which the binders 30 in 
the first embodiment yield. Also, the number of components 
is decreased to thereby further simplify the structure of the 
motor 1 . The second embodiment also yields other effects 
similar to those which the first embodiment yields. 



